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GENERAL TECTONIC AND STRUCTURAL SUMMARY

This map was prepared as part of the Trans-Alaska Crustal Transect program whose objective
is to provide multidisciplinary geological and geophysical coverage in a north-south corridor across
Alaska that is centered generally along the Richardson and Dalton Highways. Details of the bedrock
geology, structural style of rocks in the map area as well as their tectonic evolution are presented by
Plafker and others (1989) and Nokleberg and others (1989). Except as otherwise noted, the following
summary is based on these two papers.

Tectonic Setting

In the map area, pre-Cenozoic bedrock units are divided into three fault-bounded
lithotectonic terranes that differ markedly in stratigraphy, structural style, and age. These terranes
correspond with the Wrangellia, Peninsular, and Chugach terranes of Jones and others (1987). The
Border Ranges fault (MacKevett and Plafker, 1974) forms the northern boundary of the Chugach
terrane; the Contact fault, about 25 km south of the map area, juxtaposes the Chugach terrane against
Paleogene accretionary sequences (Ghost Rocks and Prince William terranes) and the allochthonous
Yakutat terrane [Winkler and Plafker, 1981; Plafker, 1987].

The Wrangellia and Peninsular terranes are parts of a dominantly oceanic allochthonous
superterrane (composite Terrane II) that was amalgamated by Late Triassic time and was accreted to
terranes of continental affinity north of the Denali fault system in the mid- to Late Cretaceous. The
southern Wrangellia terrane margin consists of a polymetamorphosed magmatic arc complex at least
in part of Pennsylvanian age (Strelna Metamorphics and metagranodiorite) and tonalitic metaplutonic
rocks of the Late Jurassic Chitina magmatic arc. The southern Peninsular terrane margin is underlain
by rocks of the Late Triassic(?) and Early Jurassic Talkeetna magmatic arc (Talkeetna Formation and
Border Ranges ultramafic-mafic assemblage) formed on Permian or older basement rocks.

The Chugach terrane in the transect area consists of three successively accreted units
characterized by dominantly south-verging folds and faults. From north to south these accretionary
units are: (1) minor greenschist and intercalated blueschist, the schist of Liberty Creek, of unknown
protolith age that was metamorphosed and probably accreted along the Border Ranges fault (BRF2)
during the Early Jurassic; (2) the McHugh Complex (Late Triassic to mid- Cretaceous protolith age),
a melange of mixed oceanic, volcaniclastic, and olistostromal rocks that is metamorphosed to
prehnite-pumpellyite and lower greenschist facies that was accreted along the Second Lake fault and
Border Ranges fault system (BRF1 east of map area and BRF2 in map area) by middle Cretaceous
time; and (3) the Upper Cretaceous Valdez Group, mainly magmatic arc-derived flysch and lesser
oceanic volcanic rocks of greenschist facies that was accreted along and south of the Tazlina fault by
early Paleocene time.

All three terranes were affected by a regional thermal event that culminated in early middle
Eocene time (48-52 Ma) and resulted in widespread greenschist facies metamorphism and plutonism.
Plutonism accompanied or immediately post-dated northward-verging deformation in much of the
northern part of the map area that refolded older southward-verging structures that characterize the
Chugach terrane and southern margin of the Wrangellia terrane in the map area. Subsequent
Cenozoic deformation included 1) local formation of orthogonal cleavage and veins possibly related
to relaxation of regional compressional stresses during the Paleogene, 2) large-scale Paleogene
counterclockwise oroclinal bending of Chugach and Peninsular terrane rocks about an axis that
extends just west of the map area, and 3) strike-slip displacement on conjugate sets of transcurrent
faults and probable reactivation of older structures related to Neogene emplacement of the Yakutat
terrane to the south (Plafker, 1987; Nokleberg and others, 1989).

Faults

The major segments of the Border Ranges fault are distinguished on the map and sections as
"BRF1" for the contact between the Wrangellia and Chugach terranes and "BRF2" for the contact
between the Peninsular and Chugach terranes. The complex structural relationships exhibited in the
structure sections between these two segments of the Border Ranges fault system in the map area
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result from large-scale early Tertiary overthrusting of the Wrangellia terrane relatively over the PLUTONIC ROCKS (Border Ran | ic- i ]
Peninsular and Chugach terzanes. METASEDIMENTARY AND METAPLUTONIC ROCKS SEDIMENTARY AND ( anges Ultramafic - Mafic Assemblage) Kws| |Kvv! [Kvs Upper Cretacsous  LGRETAGEGD
The Border Ranges fault segment between the Chugach and Peninsular terranes (BRF2) on (Uranatina River Metaplutonic Assemblage) PR ¢ 8
the average strikes east west and dips gently to moderately northward. It is marked by discontinuous METAVOLCANIC ROCKS _ VOLCANIC ROCKS Jgd Upper Jurassic J
zones of strongly sheared serpentinite that vary considerably in width from as much as 125 meters
thick along part of the Tonsina ultramafic-mafic unit to about 50 meters thick along part of the Jem!| WJemt Upper Jurassic | JURASSIC JURASSIC AND Fault contact
contact with the schist of Liberty Creek. In contrast, serpentinite is absent along the sharp contact ] . OLDER (?) b
with the Nelchina River Gabbronorite where it is exposed west of the Richardson Highway. Upper Triassic (?) and Middle Jurassic Upper Triassic(?) to CRETACEOUS, JURASSIC
Structural relationships indicate at least 20 km overthrusting of the Peninsular terrane relative to the Jt . Jng Jtg Jtw| |Jtdh Jts d ol KJm . i e ’
Chugach terrane along the BRE? segment. Lower Jurassic and older (?) Middle Cretaceous AND TRIASSIC (?)
The Border Ranges fault segment between the Wrangellia and Chugach terranes (BRF1) a A U tai | JURASSIC
bounds a structural flap that is mostly flat-lying to gently undulating but locally dips steeply due to ge Unceriain OR OLDER Fault contact
post-emplacement (Eocene?) faulting and folding of the thrust surface. The fault is marked by a J
zone of ductilely to brittlely sheared rocks ranging from a few centimeters to tens of meters wide. ]
Sparse small lenses of highly sheared serpentinite up to a few tens of meters thick along the fault may H
have been derived from the Tonsina ultramafic-mafic unit. Structural relations indicate at least 40 Jic Pra~Lower Jurassie - JURASSIC(?) OR OLDER
km of westward and (or) southward thrusting of the Wrangellia terrane relative to the Peninsular and -
Chugach terranes along the BRFI segment.
The Second Lake fault strikes east-west, dips steeply to vertically, and merges with the BRF2
to the west. The fault is marked by shear zones up to a few hundred meters wide and by
discontinuous lenses of serpentinite derived from dunite that are up to 4 km long and several hundred
meters thick. m A
The Tazlina fault juxtaposes Valdez Group rocks against the McHugh Complex along a / mg Middle
contact that in most places within the map area is a narrow, steeply north-dipping, planar surface :
with local zones of sheared country rocks up to a few meters thick. An exception is%he area just east . Pennsylvanian PENNSYLVANIAN
of the Richardson Highway where the irregular map trace of the fault reflects flattening and warping Psm Lower Pennsylvanian
of the fault plane.
EXPLANATION OF MAP SYMBOLS
1440 45’
) ' . . . . . .
é1°45° Approximate contact; dotted where concealed ji‘ Generalized strike of folded beds or foliation, showing
plunge of fold axes
A A A___..9 Thrust fault; dashed where approximately located; dotted
where concealed; queried where assumed L2 Strike and dip of cleavage
5 . 30 . . . . .
————® High angle fault; dashed where approximately located; e Strike and dip of layering 1in igneous rocks
D dotted where concealed; dqueried where assumed; U,
upthrown side; D, downthrown side —3— Anticline; dotted where concealed
o2 Strik d dip of beds . : .
rike an P e —— Syncline; dotted where concealed
~- Strike and dip of vertical beds - Anticline, showing horizontal fold axis
30 . . 6 . . &
— Strike and dip of overturned beds qf ,o Minor overturned fold, showing plunge of fold axis and
45 . . ) dip of limbs
i Estimated strike and dip of beds
75 . . . . . . .
so . . ) . 4 Minor horizontal 1soclinal fold, showing dip of axial
21?° Strike and dip of beds and plunge of lineation surface
60 . ; . . Y 5 . . . , , .
s Strike and dip of beds showing horizontal lineation %.,, Minor isoclinal fold, showing dip of axial surface,
50 . _ _ _ general direction and plunge of axis
_A_ Strike and dip of foliation
—- Strike of vertical foliation o<~ Bearing and plunge of lineation
70 ; ; P ' : Trend of felsic dike (Tif) in bedrock
a-2°  Strike and dip of foliation and plunge of lineation e ( )
: C . . . 5 Locality of isotopically dated sample (Table 1
—4»>25 Vertical foliation, showling plunge of lineation . Y P Y P ( )
- 19 Iocality of dated radiolarian sample (Table 2
N 4> Vertical foliation, showing horizontal lineation A Y P ( )
s \ ®—x Serpentinite of uncertain age and affinity
éﬂtq_:'
10,11® ~
Qal
e SN
B ’?’\‘Q N DESCRIPTION AND INTERPRETATION OF MAP UNITS
- AT
ALL TERRANES
PENINSULAR TERRANE CHUGACH TERRANE REFERENCES CITED
Unconsolidated Deposits (Quaternary)-- Di‘verse uncqnsolidated surficial erosits of Sedimentary and volcanic rocks ) o Valdez Group (Late Cretaceous)-- A thick, lithologically monotonous sequence of
mainly Holocene age, except for deposits of glacial Lake Ahtna and ice-contact Jt Talkeetna Formation (Early Jurassic and Late Triassic?)-- Dominantly andesitic schistose flysch and minor metatuff that crops out in a belt 80 km wide in the map Alaska Geological Society, 1969, Southwest to northeast stratigraphic correlation section, Eureka to
morainal deposits that formed during both the latest major glaciation (Wisconsin) and volcaniclastic rocks and associated hypabyssal rocks that are poorly exposed at Stuck area. Originally named for rocks near Port Valdez, and geographically extended to Rainbow, Copper River Basin, Alaska: Anchorage Geological Society, Anchorage, Alaska
the younger Alaska glaciation and lahar deposits from the Wrangell Mountains. The Mountain and in isolated wooded hills just west of the Richardson Highway in the include equivalent rocks that underlie much of the Chugach and Kenai Mountains 1 sheet. ' '
distribution and character of thi)se deposits is taken mainly follow Nichols and Yehle northern part of the map area. Formation was originally defined in the Talkeetna (Tysdal and Plafker, 1978). Northern contact is north-dipping Tazlina fault (Winkler Aleinikoff, J.N., Plafker, George, and Nokleberg, W.J., 1988, Middle Pennsylvanian plutonic rocks
(1969) and Williams and Johnson (1980) with minor modifications of ice-bedrock Mountains (Martin, 1926) and geographically extended into the Valdez quadrangle to and others, 1981a; Nokleberg and others, 1989); the southern contact (south of the map along the southern margin of Wrangellia: in Galloway, J.P. and Hamilton, T.D., eds., U. S.
contacts within the map area. The chronology of glacial and glaciolacustrine sequences include lithologically and temporally equivalent strata (Winkler and others, 1981a; area) is defined by the Contact fault along which rocks of the Prince William terrane Geological Survey in Alaska, Accomplishments during 1987, U.S. Geological Survey Circular
in the Copper River Basin was discussed in detail by Williams and Johnson (1981) and Plafker and others, 1989). are thrust relatively against and beneath the Chugach terrane (Plafker and others, 1016, p. 110-113.
Ferrians and others (1983). Consist of: Moderately folded and locally faulted with general northeast dips at angles of 1977; Nokleberg and others, 1989). Because of complex deformation and the lack of Burns, L.E., 1985, The Border Ranges ultramafic and mafic complex, south-central Alaska: Cumulate
Qal Alluvium (Holocene) 15-55°. Unit 2-3 km thick. Well and seismic reflection data from within the Copper marker units, the aggregate stratigraphic thickness of the Valdez Group is not known; fractionates of island arc volcanics: Canadian Journal of Earth Sciences, v. 22, p. 1020-1038.
Qf Alluvial fan deposits (Holocene) River Basin indicate that it is overlain by Middle and Upper Jurassic and Cretaceous at least several kilometers of strata are present. The structural thickness of the Valdez Burns, L.E., in press, Geology of part of the Nelchina River Gabbronorite and associated rocks: U.
Qd Deltaic deposits (Holocene) bedded sedimentary and lesser volcanic rocks (Plafker and others, 1989; Alaska Group, based on geophysical data, is slightly less than 20 km (Fisher and others, 1989; S. Geological Survey Bulletin*
Qt Terrace gravel (Holocene) Geological Society, 1969). In the map area, the contact with the Nelchina River Plafker and others, 1989). Metamorphic grade is mainly low greenschist facies with Cameron, B.E.B. and Tipper, H.W., 1985, Jurassic stratigraphy of the Queen Charlotte Islands,
Qte Talus cone deposits (Holocene) Gabbronorite to the south is everywhere concealed beneath unconsolidated deposits local areas of biotite-grade rocks in the southern part of the map area. Metamorphic British Columbia: Geological Survey of Canada Bulletin 365, 49 p.
Qsw Slope wash deposits (Holocene) but is inferred to be a fault. These two units are juxtaposed along high-angle faults grade increases along strike to the east, culminating in the Chugach metamorphic Carden, J.R., and Decker, J.E., 1977, Tectonic significance of the Knik River schist terrane, south-
Qsm SupraglaCI.aI moraine (Holocene) at the few localities where the contacts are exposed in the western part of the Valdez complex, a schist and gneiss crystalline complex with sillimanite grade migmatitic central Alaska: Alaska Division of Geological and Geophysical Surveys Geologic Report 55,
Qrg Rock glaciers (Holocene) quadrangle (Winkler and others, 1981a); modelling of aeromagnetic data, however, rocks (Hudson and Plafker, 1982; Sisson and others, 1989); to the west it gradually p.7-9.
Qow Outwash deposits (Holocene) suggests that the contact dips northward at a moderate angle (Case and others, 1986). decreases to zeolite facies (Winkler and others, 1981a). Consists of: Case, J.E., Burns, L.E., and Winkler, G.R., 1986, Maps showing aeromagnetic survey and geologic
Qlc Lacustrine deposits (Pleistocene) ' Kvs Metasedimentary rocks-- Mainly metagraywacke (30-80%) in thin to very thick beds interpretation of the Valdez Quadrangle, Alaska: U. S. Geological Survey Miscellaneous Field
Qm Glacial moraine (Pleistocene) 4 Predominantly andesitic volcaniclastic rocks with minor basaltic and siliceous interbedded with subordinate metapelite, and minor metavolcanic rocks and Studies Map MF-1714, 2 sheets, scale 1:250,000.
, Qke Kame and esker deposits (Pleistodene) y components. Bedded sequence is thoroughly indurated tuff, crystal tuff, lapilli tuff, metaconglomerate. The sediments were deposited as deep sea fans, probably in a Clark, S.H.B., 1973, The McHugh Complex of south-central Alaska: U. S. Geological Survey Bulletin
61°30 Qrv Lahar deposits (Pleistocene) ) breccia (to block-size) and tuff breccia, with minor siliceous flows and pebbly coarse- trench. The metagraywacke is greenish-gray to gray, and fine- to medium-grained. 1372-D, p. DI1-DI1.
. . . 2 . grained volcanogenic sandstone. The andesitic tuff, crystal tuff matrix, and most Mainly lithofeldspathic or feldspatholithic, and consists of plagioclase, quartz, and Coleman, R.G., and Burns, L.E., 1985, The Tonsina high-pressure mafic-ultramafic cumulate
Tg Tonalite (Eocene)-- Discordant hypabyssal tonalite stock about 1/2 km* that intrudes fragments of the lapilli tuff are mainly composed of turbid devitrified glass containing altered lithic fragments + white mica, epidote, sphene, graphite, amphibole, chlorite, sequence, Chugach Mountains, Alaska: Geological Society of America Abstracts with
the Uranatina River metaplutonic assemblage (map locality no. 6). Lithologically scattered plagioclase microlites and sparse plagioclase microphenocrysts. Breccia and calcite. Metamorphic biotite is sparsely developed in the southern 1/4 of the map Programs, v. 17, p. 348.
similar stocks and plugs are located just to the east of the map area within both the fragments include: 1) andesite porphyry with plagioclase phenocrysts to 2 mm in a area and adjacent areas to the south and east. Some of the metagraywacke is composed DeBari, S.M., and Coleman, R.G., 1989, Examining the deep levels of an island arc: evidence from
metaplutonic assemblage and McHugh Complex. The intrusive rocks form bold, groundmass of pilotaxitic plagioclase microlites, (2) andesite with randomly oriented of up to 90% intermediate volcanic grains. Also recognizable in the best-preserved the Tonsina ultramafic-mafic assemblage, Tonsina, Alaska: Journal of Geophysical Research,
conspicuously light-colored outcrops. The stock in the map area is very light gray, plagioclase microlites, chloritic amygdules, and clots of epidote to 2-mm diameter, rocks are sparse granitic and chert or felsite clasts. Fabric is characterized by a spaced v. 94, no. B4, p. 4373-4391.
fine- to medium-grained, hypidiomorphic granular, muscovite-biotite tonalite. (3) cryptofelsitic rhyodacite(?) composed mainly of cryptocrystalline silica and incipient cleavage or variably developed schistosity. The schistose rocks commonly Detterman, R.L. and Reed, B.L., 1980, Stratigraphy, structure, and economic geology of the Iliamna
Variants to the east include quartz diorite and granodiorite in which either biotite or feldspar, (4) chloritic devitrified andesitic basalt(?) with sparse plagioclase microlites. have well-developed fluxion texture in which matrix and lithic fragments have been quadrangle, Alaska: U. S.Geological Survey Bulletin 1368-B, 86 p.
hgrqblendfg mayfbe the](jomlpant :_nat]‘nc gcclessorzvr'mknleral, a:jnd r}rlluscolvgngel may replace Monolithologic tuff breccia on Stuck Mountain is composed of subrounded basaltic pulverized and molded around strained and flattened quartz and plagioclase grains Ferrians, O.J,, Jr., D.R. Nichols, and J.R. Williams, Copper River basin, 1983, in Guidebooks to
= - biotite ‘K °(’jmt 'O’T“h"‘ t‘fv”’_‘ig!‘c: m‘:\:ﬁ:gchgziéar'l“ Cg;;)’: da‘;‘[ gf;t e ng);n vit andesite clasts | mm to S cm in diameter of devitrified glass containing plagioclase (semischist). Quartz veins are ubiquitous as segregations both parallel to foliation and permafrost and Quaternary geology along the Richardson and Glenn highways between
LS Age data-- e+ I% Ml o ! bkl y] B ll a uscovite microlites, very sparse clinopyroxene, and up to 30% amygdules of chlorite, quartz, crosscutting the foliation and bedding; locally, they constitute as much as 30% of Fairbanks and Anchorage, Alaska, Fourth International Conference of Permafrost, July 18-
‘ ages of 52.6 and 53.8 + 1.6 Ma that are probably close to the emplacement age (no. epidote, and sparse prehnite. The breccia matrix and interbedded tuff are lithologic- metagraywacke outcrops. 22, 1983, Division Geological Geophysical Surveys. Guidebook I, edited by T.L. Pewé and
6, Table 1). Fission track ages from the same sample and from nearby Late Jurassic ally similar to the basaltic andesite clasts. Subordinate dacitic to rhyodacitic flow units The metapelite is dark-gray to black and consists mainly of carbonaceous R.D. Reger, pp. 137-175, Division of Geological and Geophysical Surveys, State of Alaska,
metaplutonic rocks indicate rapid cooling through the annealing temperatures of these consist of very fine-grained quartz, plagioclase, and epidote with <1% plagioclase phyllite with lesser argillite and very fine-grained mica schist. Dominant minerals 1983.
minerals in the late Eocene (nos. 4 and 6, Table 1). This cooling is interpreted as microphenocrysts and rare quartz amygdules. Locally, the felsic rocks exhibit a are quartz, white mica, and graphite + plagioclase, epidote, and calcite. The grain Forbes, R.B. and Lanphere, M.A.,1973, Tectonic significance of mineral ages of blueschists near
indicative of pronounced Eocene uplift of the northern Chugach Mountains. distinct flow banding defined by trains of fine-grained epidote up to 3 mm thick. size of metamorphic minerals is 0.05-0.1 mm in the phyllite, is less than 0.05 mm in Seldovia, Alaska: Journal Geophysical Research, v. 78, p. 1383-1386.
Isotopically-dated pre-Tertiary metamorphic rocks with ages of ca. 45 to 52 Ma in The volcaniclastic sandstone is medium- to coarse-grained, and consists dominantly the argillite, and is up to 0.3 mm in the schist. The finer-grained metagraywackes and Grantz, Arthur, 1960a, Geologic map of Talkeetna Mountains (A-2) quadrangle, Alaska, and the
the same general area suggest widespread thermal metamorphism related to the of tightly cemented angular to subrounded lithic volcanic fragments and plagioclase metapelites generally are finely laminated (1-2 mm). They typically contain abundant contiguous area to the north and northwest: U. S. Geological Survey Miscellaneous Geologic
Tertiary plutonism (no. 5, Table 1). The tonalite stock and associated plutonic rocks crystals in a tuffaceous matrix. Extensive alteration is associated with intrusive quartz segregation layers and spaced quartz cleavages that parallel the axial planes of Investigations Map 1-313, scale 1:48,000.
are inferred to be comagmatic with the unit of andesitic to dacitic dikes and sills (Tif ) hornblende gabbro to quartz diorite bodies (Jgd). minor folds; locally they exhibit a well-developed crenulation cleavage. Grantz, Arthur, 1960b, Geologic map of the Talkeetna Mountains (A-1) quadrangle and the south
on the basis of their distribution, lithology, geochemistry, and age. Probably Rocks emplaced in an intraoceanic arc that extended from the map area Sparse ridge-forming beds of poorly-sorted pebble conglomerate and pebble- third of Talkeetna Mountains (B-1) quadrangle, Alaska: U. S. Geological Survey Miscel-
correlative hypabyssal intrusive rocks are abundant west of the map area along the westward to the Alaska Peninsula (Barker and Grantz, 1982; Plafker and others, 1989). cobble conglomerate to 50 m thick interbedded with the metasandstone and metapelite. laneous Geologic Investigations Map 1-314, scale 1:48,000. /
southern margin of the Wrangellia and Peninsular terranes in the northern Chugach No unequivocal evidence exists in the map area regarding the depositional Found mainly in the Bernard Creek drainage (Valdez C-3; sec. 8, T. 4S., R. 2 E.). Hoffman, B. L., 1974, Geology of the Bernard Mountain area, Tonsina, Alaska: M. S. thesis,
Mountains (Winkler and others, 1981a; Little, 1984), and throughout the Chugach environment of the Talkeetna Formation. Pillow breccia(?) at one locality suggests A few beds to about 1 m thick of schistose stretched-pebble conglomerate with University of Alaska, College, Alaska, 68 p.
terrane and eastern part of the Prince William terrane (Sgnak-l?arapof belt of Hudson, subaqueous emplacement, as does the absence of paleosols or other altered horizons mudstone matrix are in the extreme southern end of the map area (Valdez A-4, about Hudson, Travis, 1983, Calc-alkaline plutonism along the Pacific rim of southern Alaska, in Roddick,
1983). Their distribution, together with that of the dike unit (Tif), suggest that all characteristic of subaerial deposition. To the west of the map area, shallow marine 6 km west-southwest of the terminus of Woodworth Glacier) J. A., ed., Circum-Pacific plutonic terranes: Geological Society c¢f America Memoir 159, p.
these terranes were in about their present relative positions by Eocene time (Plafker to subaerial deposition for much of the formation is indicated by fossil content and Kvv Metavolcanic rocks-- Metavolcanic rocks comprise only a few percent of the Valdez 159-169.
and others, 1989) sedimentary facies (Grantz, 1960a, b; Detterman and Reed, 1980; Imlay and Group in most of the map area although volcanic rocks and mixed volcanic and Imlay, R.W., and Detterman, R.L., 1973, Jurassic paleobiogeography of Alaska: U. S. Geological
. . X . . . . . Detterman, 1973). sedimentary rocks become increasingly abundant towards the Contact fault south of Survey Professional Paper 801, 34 p.
Tif Intermediate dikes (Eocene)-- Andesite and dacite dikes that extensively intrude the Age data--The Talkeetna Formation in the map area is undated; a pre-Late the map area. The metavolcanic rocks are mainly green basaltic metatuff in lenticular Jeletzky, J.A., 1976, Mesozoic and ?Tertiary rocks of the Quatsino Sound, Vancouver Island, British
Uranatina River metamorphic unit of the southern margin of the Wrangellia terrane, Jurassic age is indicated by hornblende gabbro dikes and small intrusions at one beds from a few centimeters to about 15 m thick and up to 4 km in strike length. The Columbia: Geological Survey of Canada Bulletin 242, 243 p.
the Talkeetna Formation of the Peninsular terrane, and all units of the Chugach locality (Jgd) with a hornblende K-Ar age of 157 + 5 Ma (no. 14, Table 1). It is metatuff Is mainly strongly sheared, very fine-grained, chlorite, fibrous actinolite, Jones, D.L., Silberling, N.J., Coney, P.J., and Plafker, George, 1984, Lithotectonic terrane map of
terrane. Mainly steeply dipping dikes and dike swarms a few meters to 10 m thick, inferred to be Late Triassic(?) and Early Jurassic in age based on the presence in the epidote, sparse quartz and albite, + pyrite, white mica, biotite, and iron oxide. Alaska (west of the 41st meridian), in Silberling, N. J., and Jones, D. L., eds., Lithotectonic
the largest of which are shown schematically on the map and sections. Dikes tend to formation of a diagnostic Early Jurassic marine megafauna in most of its outcrop Commonly microfolded and locally finely interlayered with metapelite on a millimeter terrane maps of the North American cordillera: U. S. Geological Survey Open-File Report
be emplaced parallel to regional joint sets, the most prominent of which generally area throughout the Peninsular terrane (Jones and others, 1981; Winkler and others, to centimeter scale. Immediately south of the map area, metatuff becomes 84-523, scale 1:2,500,000.
strike approximately north-northeast to northwest. Typically fine- to medium- 1981a,b) and on the presence of Late Triassic fossils in tuffaceous strata in the basal increasingly abundant and is associated with dark green to black metabasalt, Jones, D.L., Silberling, N. J., Coney, P. J., and Plafker, George, 1987, Lithotectonic terrane map of
grained phenocrysts of plagioclase and hornblende + sparse quartz phenocrysts a very part of the stratigraphic section in the southern Kenai Peninsula (Pogibshi unit of amygdaloidal pillow flows and breccia ("greenstone"), and diabase intrusions (Winkler Alaska (west of the 41st meridian): U.S. Geological Survey Miscellaneous Field Studies Map
fine-grained felsic matrix. Thin chilled margins are common. Hornblende Kelley, 1983). Plafker and others (1989) correlate the Talkeetna Formation and and Plafker, 1981; Plafker and others, 1989). MF-1874, scale 1;2,500,000.
phenocrysts generally extensively altered to chlorite .and epidoge. Plagioclase correlative units of the Talkeetna arc with the lithologically and temporally equivalent Depositional age of the Valdez Group is Late Cretaceous (Maestrichtian and Jones, D.L., Silberling, N. J., and Hillhouse, J., 1977, Wrangellia--a displaced terrane in northwestern
phenocrysts are generally fresh with well-developed oscillatory zoning. andesitic arc sequence that includes the Bonanza Group and Maude and Yakoun Campanian?), based on correlation along strike with less metamorphosed fossiliferous North America: Canadian Journal of Earth Sciences, v. 14, p. 2565-2577.
A --The dikes yield K-Ar ages of 52 to 44 Ma, comparable to those of Formations in the Queen Charlotte and Vancouver Islands segment of the Wrangellia rocks to the west in the Anchorage area and Kenai Peninsula (Tysdal and Plafker, Kelley, J.S., 1983, Geologic map and sections of the southwestern Kenai Peninsula west of the Port
the Eocene plutonic rocks (nos. 1 and 3, Table 1). They are younger than the major terrane (Sutherland-Brown, 1968; Jeletzky, 1976; Cameron and Tipper; 1985) 1978). The Valdez Group is part of an extensive belt of accreted flyschoid deep sea Graham fault, Alaska: U. S. Geological Survey Open-File Report 84-152, 1 sheet, scale
displacements on the Border Ranges fault and its splays in the map area because they rocks that comprises most of the Chugach terrane and part of the Yakutat terrrane 1:63,360.
intrude rocks both north and south of these faults, and one small dike intrudes directly Plutonic rocks (Plafker and others, 1977; Plafker and Campbell, 1979). The unit was accréted to the Little, T.A., 1984, Early Tertiary structural development of the northern Chugach Mountains, west
across the fault contact. Dikes are widely distributed n the Valdez Group west of the Border Ranges ultramafic-mafic assemblage (Middle Jurassic)-- Eastern end of a belt of Chugach terrane in latest Cretaceous to early Paleocene time, prior to emplacement of the Matanuska Glacier, AK [Abs.]: Geological Society of America Abstracts with
map area in the Valdezand Anchorage quadrangles (Winkler and others, 1981a; Nelson ultramafic and mafic plutonic rocks up to 20 km wide that extends about 1,000 km of Paleocene plutons (ca: 62 Ma) in correlative rocks on Kodiak Island (Nilsen and Programs, v. 16, no. 5, p. 294 and 319.
and others, 1985); K-Ar ages of three dikes in the Anchorage quadrangle have westward along the southern margin of the Peninsular terrane to the Kodiak Islands Moore, 1979) MacKevett, E. M., Jr., and Plafker, George, 1974, The Border Ranges fault in the western Chugach
comparable age ranges from about 55 to 44 Ma (Nelson and others, 1985) (Burns, 1985). Consists of a lower unit of ultramafic rocks and deep-level gabbro, Mountains: U.S. Geological Survey Journal of Research, v. 2, no. 3, p. 323-329.
informally named the Tonsina ultramafic-mafic sequence (Plafker and others, 1989), KJm McHugh Complex (Cretaceous to Late Triassic)-- A structurally chaotic melange-like unit MacKevett, EM., Jr., 1978, Geologic map of the McCarthy quadrangle, Alaska: U. S. Geological
and a thick predominantly shallower-level gabbro named the Nelchina River of accreted oceanic rocks that crops out in an irregular belt 3-20 km wide. Unit Survey Miscellaneous Investigations Series Map 1-1032, | sheet, scale 1:250,000.
Gabbronorite by Burns (in press). The Tonsina unit is inferred to be overlain by, and originally defined in the Anchorage area by Clark (1973). Unit subsequently has Martin, G.C., 1926, The Mesozoic stratigraphy of Alaska: U. S. Geological Survey Bulletin 776, 493
WRANGELLIA TERRANE is possibly gradational with, the Nelchina River Gabbronorite to the north. Composite been geographically extended to comparable rocks distributed discontinuously along p.
Metasedimentary and metavolcanic rocks structural thickness is as much as 14 km. Based on associated strong magnetic the northern margin of the Chugach and Kenai mountains (Plafker and others, 1977; Metz, P.A., 1976, Occurrences of sodic amphibole-bearing rocks in the Valdez C-2 quadrangle:
Psm Strelna Metamorphics of Plafker and others (1989) (Early Pennsylvanian and older?)-- anomalies, the ultramafic-mafic assemblage extends beneath surficial deposits along Winkler and others, 1981a; Jones and others, 1981). In the map area, the unit is . Alaska Division Geological and Geophysical Surveys Report 51, p. 27-28.
Variably metamorphosed and deformed, late Paleozoic assemblage of schistose the southern margin of the Copper River basin between the St. Anne and Border bounded on the north by the near-vertical Second Lake fault and a north-dipping Moffit, F.H., 1938, Geology of the Chitina Valley and adjacent area, Alaska: U. S. Geological Survey
metasedimentary and metavolcanic rocks with minor metaplutonic rocks, exposed Ranges faults (Winkler and others, 1981a,b; Case and others, 1986). ) segment of the Border Ranges fault system. Southern contact is the Tazlina fault. Bulletin 894, 137 p. )
mainly along the southern margin of the Wrangellia terrane in thin fault-bounded Tonsina ultramafic-mafic sequence (Middle Jurassic and older?)-- Consists of a .. Consists of pervasively disrupted broken formation that originally was mainly Nelson, S.W., Dumoulin, J.A., Miller, M. L., 1985, Geologic map of the Chugach National Forest,
sheets and klippen. Forms the older part of the Haley Creek metamorphic assemblage distinctive, high-pressure and high-temperature cumulate sequence that is tholeiitic pillowed basalt and related fragmental volcanic rocks with subordinate ) Alaska: U.S. Geological Survey Miscellaneous Field Studies Map, MF-1645-B, scale 1:250,000.
of Plafker and others (1989); informally referred to as the Little Tonsina River discontinuously exposed in low hills and stream cuts in a belt 40 km long and up to amounts of argillite, tuff or tuffaceous argillite, radiolarian chert, graywacke, Nichols, D.R., and Yehle, L. A., 1969, Engineering geologic map of the southeastern copper River
Assemblage by Wallace (1981). Metamorphic grade is mainly lower greenschist facies; 4 km wide. Unit is juxtaposed against the northern margin of the Chugach terrane siltstone, and carbonate rocks. Nonvolcanic rocks commonly comprise less than 20% ) basin, Alaska, U.S. Geol. Surv. Misc. Geol. Invest. Map, 1-524, scale 1:125,000.
however, grade increases to amphibolite facies adjacent to Late Jurassic metaplutonic along the Border Ranges fault system, and dips generally north to northwest toward of the unit except in an area east of the Richardson Highway, where they are locally Nilsen, T.H., and Moore, G.W., 1979, Reconnaissance study of Upper Cretaceous to Miocene
rocks of the Uranatina River metaplutonic unit, suggesting syntectonic intrusion a cqncea]ed contact with the Nelchina River Qabbronontg. Sequenc_e is made up.of as much as 50% of the outcrop area. Broad zones of intense faulting lack any stratal stratxgrgphlc units and sedimentary facies, Kodiak and adjacent islands, Alaska: U. S.
(Nokleberg and others, 1989). Rocks commonly fine grained with folded and variably folded and faulted layered ultramafic and mafic rocks with a composite continuity, and pervasive faults of unknown offset have juxtaposed contrasting rocks. Geological Survey Professional Paper 1093, 34 p.
crosscutting schistosity. Local mylonitic fluxion texture. Quartz is commonly estimated thickness of 1.2 to 3.5 km. Divided into: ] More brittle basaltic rocks, chert, carbonate rocks, and sandstone form angular Nokleberg, W.J., Plafker, George, Wallace, W.K ., and Winkler, G.R., 1989, Structural analysis of the
segregated into bands and lenses. Because of strong deformation, primary textures Jtg Gabbro and gabbronorite-- Layered spinel- and garnet- bearing gabbro and gabbronorite elongate phacou_js from m'imeters to hundreds of meters in maximum dimension, southern Peninsular and northern Chugach terranes along the Trans-Alaska Crustal Transect,
have not been preserved in these rocks except for primary layering, graded bedding, between 1 and 2 km thick, with local thin layers of ultramafic rocks. Gabbroic rocks either enclosed in shearec gillite or tuffaceous matrix or juxtaposed against other northern Chugach Mountains, Alaska: Journal of Geophysical Research, v. 94, no. B4, p.
and relict clastic texture at one locality. contain plagioclase, pargasitic hornblende, and Al-rich clinopyroxene, orthopyroxene, phacoids.  Structural style is characterized by complex folds that are typically 4297-4320.
Unit includes sparse, small outcrop areas of metamorphosed and variably and spinel (DeBari and Coleman, 1989). Plagioclase is commonly thoroughly altered, asymmetric to the south as well as numerous, closely spaced zones of intense Pavlis, T.L., and Crouse, G.W., 1989, Late Mesozoic strike slip movement on the Border Ranges fault
foliated ultramafic and gabbroic rocks, too small to be delineated on the map, thatare but the pyroxenes are fresh. May be equivalent in part, or entirely, to unit Jng deformation (Nokleberg and others, 1989). The presence of disrupted brittle phacoids system in the eastern Chugach Mountains, southern Alaska: Journal of Geophysical Research,
mainly tectonic blocks distributed along or near the Border Ranges fault where it Jtw Websterite--100-500 m thick ) . ) at all scales in a sheared argillite and tuff matrix imparts a characteristic blocks-in- v. 94, no. B4, p. 4321-4332.
juxtaposes sheets of Wrangellian rocks relatively over rocks of the Chugach terrane. Jtdh Dunite and harzburgite-- Variably schistose and layered dunite and harzburgite about argillite melange appearance to much of the unit. Large coherent exotic blocks Plafker, George, 1987, Regional geology and petroleum potential of the northern Gulf of Alaska
The most common types are coarse-grained hornblendite, and hornblende gabbro, 100-1000 m thick that grades upward into websterite o derived from the Peninsular and Wrangellia terranes, such as those that characterize continental margin: in Geology and resource potential of the continental margin of western
clinopyroxenite, and schistose rocks consisting mainly of chlorite * serpentine * Jts Serpentinite-- Lenses, pods, and sheets ot_‘ and serpentinite that are distributed locally the McHugh Complex in the western Valdez quadrangle and elsewhere in the CI}ugaqh North America and agl)'acent ocean basins: in Scholl, D. W., Grantz, Arthur, and Vedder, J.
amphibole. along the Bprder Rapges fault system in bodies up to 100 m w1d§e,.and also occur in terrane (Plafker_ aqd others, 1977, qukler and others, 1981a), were not recognized in G., qu., Cnrcur.n.—Pacnfxc _Counc:l for Energy and Mineral Resources, Earth Science Series v.
Quartz-feldspar mica schist and mica-quartz schist, in zones to | km wide, more restricted bodies along the Second Lake fault. Serpentinites are probably the map area. Similarly, the metaclastic sequences that make up much of the McHugh 6, Circum-Pacific Council for Energy and Mineral Resources, Houston, Texas, p. 229-268.
comprise most of the unit in the map area. The two lithologic types are commonly strongly Qeformed equivalents of the ultramafic rocks that comprise the basal part of Cqmplex and correlauye units elsewhere in the Chugach terrane comprise a relatively Plafkeri George, and Campbell, R C 1979, The Border Rapges fault in the Saint Elias Mountains,
interlayered and may contain calcareous beds or lenses. The unit locally includes some the Tonsina unit. ) . ) minor part of the unit in the map area. The total stratigraphic thickness of the in Johnson, K. M., and Williams, J. R., eds., The United States Geological Survey in Alaska:
undivided metaplutonic rocks which strongly resemble the quartz-feldspar mica schist - Age data--Middle Ju.rassnc (ca. 171 to 188 Ma) and older(?) based on an McHugh Comple'x is uqknown because.of the prevaxlmg structural complex.xty and an Accomphshme.nts during 1978: U.S. Geological Survey Circular 804-B, p. B102-B104.
in outcrops within high strain areas. The quartz-feldspar mica schist typically shows Ar*°/Ar>” plateau on amphibole from hornblengie gabbro and K-Ar ages on abgence of stratigraphic marker horizons. T.he maximum structural. th}ckness is Plafker, Georgg, Harr1§,_A.G., Reed, KM 1985, Early Pennsylvanian conodonts from the Strelna
subtle, centimeter- to meter-scale layering that appears to reflect original bedding. hornblende from hornblende gabbro and hornblendite (nos. 9, 10, 11, and 13, Table estimated at 20 km. The structural style and lithology of the complex indicates that Formation, Chitina Valley area: in Bartsch-Winkler, ed., The U. S. Geological Survey in
61° 15’ Though mostly to completely recrystallized, a few samples appear to have a relict 1). Probably correlative with ultramafic-mafic suites such as the Wolverine and it was probably accreted, disrupted, and mixed with terrigenous deposits at a Alaska: Accomplishments during 1984: U. S. Geological Survey Circular 967, p. 71-74.
clastic texture. Quartz-rich segregations commonly parallel layering. Mineral Ekll.nna.Complexes, the Klanelneechina and Red Mountain klipppen, and related convergent plate margin (Clark, 1973; Moore and Connelly, 1979; Plafker and others, Plafker, George, Jones, D.L., and Pessagno, E.A., Jr., 1977, A Cretaceous accretionary flysch and
assemblages are biotite, fine-grained quartz, and variably albitized and altered bodies sntua;ed along the and near the southern margin of the Peninsular terrane to 1989). ) ) o melange terrane along the Gulf of Alaska margin: U. S. Geological Survey Circular 751-B,
plagioclase, + garnet, white mica, epidote, chlorite, sphene, and calcite. The quartz- the west (Winkler and others, 1981b; Burns, 1985) . . The basaltic rocks are dark green to dark greenish gray and characteristically p. B41-B43.
mica schist is characterized by thinly laminated (1-10 mm) layers of quartz schist and Jng Nelchina River Gabbronorite (Middle Jurassic and older?)-- Gabbroic unit from 5 to 10 form rough, reddish weathering outcrops. They form in masses from a few meters Plafker, George, Nokleberg, W.J., and Lull, J.S., 1985, Summary of the 1984 TACT geologic studies
quartz-rich mica schist. The rock consists of 60-90% strained, granoblastic quartz km thick in the map area. The southern contact with the Tonsina ultramafic-mafic to several hundred meters thick with variable amounts of chaotlc"ally mterm“lxed in the northern Chugach Mountains and southern Copper River basin: in Bartsch-Winkler.
(mainly less than 0.2 mm) with varying amounts of biotite, white mica, chlorite, sequence and McHugh Complex is concealed in the map area; to the west the unit is ;lbbﬁn chert, tuff, and argillite. The rocks are thoroughly altered to "greenstone” but Susan, ed., The U. S. Geological Survey in Alaska: Accomplishments in Alaska: U. S.
epidote, garnet, and calcite; segregation bands and veins(?) of coarsely crystallized juxtaposed against the McHugh Complex along the Border Ranges fault system ocally retain textures and structures indicating derivation from massive flows, pillow Geological Survey Circular 967, p. 76-79.
quartz (~1.> mm) are common. In thin section, the rocks show folded schistosity, local (Tw]'l':kler a}'_ld others, 1981a, b). \&;:tt:nxn.thefmap::eat; the "Ot":hg.m contact W‘}}t’. thlet SQ:Z’ba:gCP:]owa;ce;;;“: ETxturgs arel mqml;;hrmcrop?_rphyrmc, lnlt.e;gralnul‘ar,land Plafker, George, Nokleberg, W.J., and Lull, J.S., 1989, Bedrock geology and tectonic evolution of the
: s " _ ; . . : : A : . . 2P e alkeetna Formation is not exposed but is inferred to be a north-dipping normal fau icrobreccia. 1zable minerals 1n in section are relict plagioclase, Wrangelli i i = i
Table 1. Isotopic and fission-track ages and analytical data for plutonic aprd metamorphic rocks in the map area fluxion texture, moderate segregation of felsic minerals, and local crosscutting shear (St. Anne fault) based on structural levels of the units that span the boundary. clinopyroxene (commonly as euhedral microphenocrysts), chlorite, sparse epidote, thea n%i,h:}:eé';,':,s;;?{,‘ ﬂ:ugafﬁic:nf,efgﬂfﬁ;'no"é‘oi,h;ej}i?vseff:;i“ CArl::lt(aal ];;aur:,?;t :}
ZOnes ot;vr:!crobreccna. bl ‘ . def d and folded bands and Dominantly two-pyroxene gabbro, hornblende-pyroxene gabbro, and and quartz in a murky, microscopically irresolvable matrix. Crosscutting veinlets Geophysical Research, v. 94, no. B4, p. 4255-4295. ’ ’
pods throu;lfotjot %;:YHI:E), Cer(el::li n(l):t-:;\i)(:'gsh‘zlcc;]sos:tnbela;?;id?:theomgst ir?l?msrg:n leugabbro'norite with minor tonalitic qnpl dioritic phases. Co_lor indices of the consisting of quartz, calcite, and chlo_rite are abundant; stilpnomelane is present in a Plafker, George, Nokleberg, W.J., Lull, J.S., Roeske, S.M., and Winkler, G.R., 1986, Nature and
Map Sampl Avg. wt 3 “Oar rad “Oar rad 2%0ar  apparent Age marker in the metamorphic complex. Individual marble beds vary markedly in gabbronorite average about 38. Compositional layering is conspicuously developed few samples, and there are pumpellyite amygdules in one sample. timing of deformation along the Contact fault system in the Cordova, Bering Glacier, and
Map Sample ' Y ) ; " . . mol/. ; r , errane comments thickness along strike; maximum thicknesses are of the order of 200-300 m; individual in many places due to alternating layers of predominantly calcic plagioclase and . The qhert 1s.mamly maroon, but locall_y pqle green, pink or gray. It beqomes Valdez quadrangles: in Bartsch-Winkler, Susan, and Reed, Katherine, eds., Geologic studies
Latitude Longitude Rock Type Minera g : E iomere are cominuousl,y s sable hp e 105 ban, Gl she layeseand most continuous pyroxene. Minor constituents are titanomagnetite, which average 2-3%, and sparse white with increasing amounts of recrystallization. Commonly f‘orm§ lenticular in Alaska by the U. S. Geological Survey during 1985: U. S. Geological Survey Circular 978,
— Dated K0 % 10-11 O « 1073 rad Ma marble bodies are delineated on map. Typicall).z found in association with greenschist quartz which locally is present in amounts up to 3%. Pyroxene is commonly replaced ribboned masses up to 50 cm thick and several meters long interbedded with volcanic ) p. 74-77. )
and quartz-rich schist, but also forms structural pods within predominantly phyllitic or rimmed with amphibole. The weight percent of alumina in pyroxene is markedly rock. To a lesser extent, chert occurs as streaky millimeter- to centimeter-scale Richter, D.H., 1975, Geologic map of the Nabesna quadrangle, Alaska: U. S. Geological Survey
st Uiy, B schise oF a5 Hiclsions weithin ietaplutonic rocks, The marble is massive o strongly lower than for the deeper level gabbros with 1-2% in the clinopyroxene and about 1% nqnlent:;:ular layers in argillite and tuff. Radiolarians are abundant, but are usually Miscellaneous Field Studies Map MF 655-A, one sheet, scale 1:250,000.
schistose and moderately to slightly recrystallized. Commonly composed of 90% or in the orthopyroxene (DeBari and Coleman, 1989) s::ghtly lattenéd DI karih'y: ESsryStall e, exeept i the xireme westaon part vl Roeske, S.M., 1986, Field relations and metamorphism of the Raspberry Schist, Kodiak Islands,
1 84APE9T  61°19'08" 144°53'12" Dacite dike Biotite 3.021 23.0077  3.0739  55.93  52.15%1.56 Chugach more strongly dynamically recrystallized calcite + minor opaque minerals in thin Age data--In part Middle Jurassic based on K-Ar ages on hornblende from L AT oEINCMCUIg T URr veinlets are ubiquitous on outcrop and thin section Alaska, in Evans, B. W., and Brown, E. H., eds., Blueschists and Eclogites: Geological Society
' Hornblende 0.195 1.2423 2.5660 47.06 43.63+3.10 stringers, quartz, tremolite, sphene, graphite, and traces of white mica. Locally, calc- three samples (175-180 M?) a_nd Ar/7Ar ana!yses of three homblgndes (nos. 1.5_ scales. Spars ble is distributed th h h | ithin th . af datigrics Meomoir 164, f. 169-1-84' . . .
3 8uAPr194  61%26'20" 145%00'40" Dacite dike Hornblende  0.183 1.1966  2.6391  47.3%  4k.86+1.35 Wrangellia schists are associated with the marble beds that consist of 50-70% calcite, with quartz, 17, Table 1). K-Ar data indicate that the cooling ages of the Tonsina ultramafic- s whils or ey Tentsos s taduts 3 mo thick ot 3 ot Tone it s the Sisson, V.B., and Onstott, T.C., 1986, Dating blueschist metamorphism: A combined 49Ar/39Ar and
Ly BiBosmin {MPiiisen mmorclteTicilte  BInhLtn e i i it Lo - ey i SR shilite, WHiss migs, egidote, and albiis @ tremulite, satmelite, and sphens. mafic sequence and Nelchina River Gabbronorite in the map area are essentially cor?moln y as white or gray lenses and pods to 3 m thick an m long within the ) electron microprobe approach: Geochemica et Cosmochimica Acta, v. 50, p. 2111-2117.
tonalite Muscovite 7.530 59.1736 3.1718 79.05  53.78+1.6 The greenschist is mainly albite, epidote, chlorite, and actinolite + quartz, coeval. Correlative with 2-pyroxene gabbro and related rocks that extend westward metavo %a;]mc un_ll:s. - - ) X | ) Sisson, V.B., Hollister, L.S., and Onstott, T.C., 1989, Petrologic and age constraints on the origin of
5 BUANKIL9A 61°27'50" 1449521387 Biotite-hornblende Biotite 6.915 45.120! 2.6337 52.91 Y, 7741.3 Wrangellia Reset age. Probable calcite, white mica, sphene, biotite (two samples), stilpnomelane, magnetite, and from the map area as a continuous belt up to 12 km wide for at least 120 km w1th§n typicall eih?lgstl atgegu,s ?}?t u .actgous chhls t}?t codmpnselt e me anghe matrix a low-p!'essure/hlgh—temperature metamorphic complex, southern Alaska: Journal of
metadiorite Late Jurassic pro- possible remnant hornblende. Protolith is mainly volcanic rocks that may have been the Valdez and Anchorage quadrangles (Winkler and others, 1981a,b; Burns, 1985, in YF(’i e y exnibita la ¢ h at varies from highly sheared to melange at both outcrop Geophysical Research, v. 94, p. 4392-4410. N
iy derived from the nearby Pennsylvanian to Early Permian Skolai magmatic arc that press) o . o and thin s:e}c‘:tnqn slcades. Tffe argillite qﬂq metatuff'zlllre end-members of a gradational Sutherland-Broyvn, A., 1968, Geology of the Queen Charlotte Islands, British Columbia: British
8 BUANK18TA 619311257 14u0551550  Metadiorite Amphibole  0.827 15.6266  7.6296  81.25 127.76+3.8  Wrangellia underlies much of the Wrangellia terrane (MacKevett, 1978; Richter, 1975; Jones and Ted Hornblende gabbro and quartz diorite (Late Jurassic)- - Gabbro and quartz diorite exposed e s i v shal. e andgrg' ACRTS MMETAtLL: T}}g argillite is Columbia Dept. of Mines and Petroleum Resources Bull, 54, 226 p. .
18 84APr97  61°30110"  145°23'00" Metadiorite Hornblende  1.063 23.7762  9.0243  90.01 149.01+h.5  Wrangellia  Minimum age others, 1977). in one small outerap &rea just west of the Richardson Highway (map locality o, 14). o mronts af chert® Clfisinss. ol o T s SPEisg, YEC) ine-grained Tysdal, R. G., and George Plafker, Changes in stratigraphic nomenclature by the U.S. Geological
16 BUANKI4SA 61%44135" 1459171307 2 pyroxene Hornblende  0.543 14,7804  10.9864  85.53 179.83:5.4  Peninsular Age data--Unit undated in the map area; predates the Middle Pennsylvanian Intrudes nnmetamarphosed volcaniclastic rocks of fhe Talisefna Formation. Contact JREmIBG'S (0] Slert, pagioelase, anc. siistone (et xg commiovly boudimged tnd Survey, 1977, U.S. Geological Survey Bulletin, 1457-A, compiled by N. F. Sohl, and W. B.
gabbronorite and Late Jurassic intrusive rocks of the Uranatina River metaplutonic unit, highly 1rregular.w1th numerous diabasic dikes and apophyses whxchmtl"ude and engulf flattened. Minor constituents are white mica, calcite, chlorite, pyrite, and stilp- Wright, 1978. ) ) )
15 BUANKI46A 61°43142n 1450151457 2 pyroxene Biotite 4,021 100.0075 10.0385 84.00 165.0+4.9 Peninsular Sparse biotite in Considered to be at least as old as Early Pennsylvanian by correlation along strike with the volgamclastnc rock.s. Finer-grained gabbro ?nq diabase c.haractenzes the contact nomelane. The m.aflc _m.etatuff is generglly dark green to green and forms. lgayers Wallace, W.K., 1981, Strpcture and petrology o_f a portion of_a reglonal thrus} zone in the central
gabbro Hornblende  0.652 17.29 10.70 88.1 175.3045.3 Peninsular sample strata containing age-diagnostic conodonts in marble about 10 km east of the Copper zone with coarser-gr_amed hornbl§nde quartz diorite approximately 200 m from the that range from thin millimeter- and centimeter-scale wisps within black argillite to . Chugach Mountains, Alaska [Ph.D. thes'ls]: Seattle,_ University of Washington, 253 p. )
17 BUANKI4TA 61°44r25m  145°25100" 2 pyroxene Hornblende 0.230 6.1766 10.8390 79.82 177.53%5.3 Peninsuiar River (Plafker and others, 1985a). Corresponds in general with the metamorphosed contact. Contacts with the Nelqhma Rlver Gabbljonorlte are concealed. C_onsxs'ts lenthular beds as m\{ch as 3_ m th}Ck. The tuff consists of very fme-.gramed albite, Williams, J.R., and Johnson, K .M., 1981, _Surfncnal depos:t.s of the Valdez Quadrangle, {\laska: in
gabbronorite Skolai Group (MacKevett, 1978), (undivided) Skolai Group (Winkler and others, of hydrothermally altered medium- to fine-grained h . blende gabbro, diabasic chlorite, quartz, calcite, white mica, and a murky irresolvable material that may be Albert, N.R.D., and Hudson, Travis, eds., The United States Geological Survey in Alaska:
10 BLALUESE 619357507 1459007557 Hormblendite nsFablende  0.240 6.8104 11,4534 57.81 187.09+5.61 BenS neuian 1981a), nonplutonic rocks of the Haley Creek terrane of Winkler and others (1981a), hornbl_ende gabbro, and hornblende quartz. diorite. A ;ocks contam’abundant clay * pyrite, s_nlpnomelane, re]nct pyroxene, and relict plagnoclase m1cro!|tgs. ) Accomplishments during 1979, U. S. Geolog_ncal Survey Circular 823-B, p. B76-78.
12 SUANK148D 61°35'u42"  144°48150" Blueschist Whole rock 2.229 36.6697 6.6400 92.15 110.81+3.32 Chugach Minimum age Little Tonsina River Assemblage of Wallace (1981) and Plafker and others (1985b), alter:atxon veins, and some of them have prominent protoclastic textures. Minerals are Crosscutting calcite and quartz veinlets are moderately abundant in both the argillite Winkler, G‘R., and Plafker, George, 1981, Geologic map qnd cross-sections qf the Cordova and
14 86ALUTSD  61%42'48" 145°11'35"  Gabbro Hornblende  0.505 11.9276  9.5424 74,21 157.19+¢L.72  Peninsular and nonplutonic parts of the metamorphic complex of Winkler and others (1981a) dominantly altered plagioclase (55-65%) and fresh to altered hornblende (30-45%), and metatuff. o Middleton Island Quadrangles, Alaska: U. S. Geological Survey Open-File Report 81-1164,
7 T9WK248A  61°30'40"  144°53'40"  Granodiorite Hornblende  0.932 17.75 7.687 T4 128+l Wrangellia Sheared and altered w1thl up to 15% quartz in the quartz diorite. Minor constituents are iron oxides and ) Metamorph]xc gra.de of most of the McHugh.Complex is primarily ) scale, 1:2‘50,000. )
11 79WK253B  61°35'50"  145°00'50" Hornblendite Hornblende  0.254 7.25 11.500 42 188+8 Peninsular Metaplutonic rocks apatite. o ) prehmte—pqmpellynte facies. In the area east of the Richardson ngh.way, .the Winkler, G.R., Silberman, M.L., Grantz, A, Miller, R.J., and MacKevett, E.M., Jr., 1981a, Geologic
9 Hoffman 61°36'00" 145°05'30" Hornblende gabbro Hornblende  0.127 3.27 10.170 51 17115 Peninsular Hoffman (1974) Uranatina River metaplutonic unit (Jurassic and Pennsylvanian)-- Compositionally Age data--Unit is Late Jurassic, baged on one hqrnblgnde K-Ar age of 1.57 metamorphic grade of the McHugh Complex increases to lower greenschist facies, map and summary geochronology of the Valdez quadrangle, southern Alaska: U. S. Geological
diverse, strongly schistose to blastomylonitic metaplutonic rocks metamorphosed to +5 Mg (no. 14, Table 1). Probably correlative with mfafxc to intermediate intrusive and the rocks are more p‘el.'vaswely ;hgared and ductilely dgf’or.med than elsewhere. . Survey Open—FnIe Re'pon 80-892-A, scale 1:250,000, 2 sheets. )
low greenschist facies. Forms younger part of the Haley Creek metamorphic rocks in the western part of the Valdez quadrangle (Winkler and others, 1981a) that Age data--Depositional age is inferred to be Late Triassic to mid-Cretaceous Winkler, G.R., Miller, R.J., Silberman, M.L., Grantz, Arthur, Case, J.E., and Pickthorn, W.J., 1981b,
uOAr'gon/”Ar‘gon Plateau Ages' assemblage of Plafker and others (1989); informally referred to as the Uranatina River yield K-Ar ages of 154—167 Ma: Equnvalent. in age to pIutomg rocks Ucm of the by correlation with the McHugh Complex in the western Valdez guadrangle (Winkler Layered gabbrpnc belt of reg:oqal extent in the Valdez quadrangle: in Albert, N.R.D., and
metaplutonic assemblage by Wallace ‘(1981). Unit comprises about 80% of the Uranatina River metaplutonic unit and the Chitina Valley batholltl} to the_ea§t J.G. and others, 1981a). Although radiolarians are abunQantm cherts in the map area, they Huc}son, Travis, eds., The_ United Stat_es Geological Survey in Alaska: Accomplishments
N Wrangellia terrane in the map area, and is widely distributed along strike to the east Arth, .J.r., pers. comm., 1987)., but apparently lacks the pervasive foliation and are generally too recrystallized to be age- dgagnosuc. One sample, from the western ) during l9'_/9, U. S. Geological Survey Circular 823-B, p. B74-76.
Plateau age of the Taral fault in the southern éhitina River valley (Winkler and others, 1981a). mylonitic fabric that characterizes the coeval rocks to the east part of .the map area (Table 2, map locahtybnp. 19) contains a poorly pr.eserved Winkler, G.R., Miller, R.J., and Case, J.E., !98]0, Blocks and belts of blueschist and greenschist in
Includes volumetrically minor amounts of Pennsylvanian metagranodiorite with more radiolarian assefnbla?ge of probable Hauterivian to Aptian age .that? includes the northwestern Valdez quadrangle: in Alber(, N.R.D., and Hudson, Travis, eds., The United
BUANK149A 61°27'50"  144°52138"  Metadiorite Biotite 51.9+0.3 Wrangellia abundant compositionally variable Mesozoic metaplutonic rocks that range in Archaeodictyomitra(?) sp. aff. ,;5-' snm(,plex Pessagno, Archaeodictyomitra(?) vulgaris States Geological Survey in Alaska: Accomplishments during 1979, U. S. Geological Survey
wz BNQSM U52 210‘4“ . 35" 145917130"  Gabbronorite Hornbl;nde 3 80: 2;0:5 Peninsular compositjoq from ultram.afi.c to trondhjen}itic, butare an estimated 80% gneissic horn- :ess:fgfnof—V___Agg:iaczmktl:ite\?r(ncltrg ’ );l%r’n'e—-—p—cev:f:ﬁt;;%(’)mp——————z:;\:ll:‘?s:gg:lun} Sgg)an?n—r———&aen?:sz Circular 823-B, p. B72-74.
15 BUANKI46A 61°43142% 145915145 Gabbronorite Hornblende 177.5+0.4 Peninsular blem}le dlont.e., quartz g{orlte, and tonplnte. Deformatlon.took place 'under b{mle- n?étam(.);_.ho_sed western a}t o.f the Vz;ldez sadrangle. 50 ki ’or moré west of the
“7 BUANK14TA  61°uh125" 14509251007 Gabbronorite Hornblende 181.1+1.1 Peninsular ductile transition conditions characterized by qugrtz-Qomlqated ductile f]o»y in the Richardszn Highwa thepMcH h Com lexqcontainsgLa’\te Triassic, Late(?) J -
Oy By 52 o i1 botie 180234 Pant naniar more siliceous rocks and by brittle cataclastic failure in adjacent more mafic rocks aghway, ug plex L1a551C, .Lale| o) Jurassic,
13 B8U4ANK202A 61-38'18" 144¥53'05" Altered gabbro Amphi (Nokleberg and others, 1989; Pavlis and Crouse, 1989). Consists of: Late Jurassic to Early Cretaceous, and mid-Cretaceous (Albian to Cenomanian)
Jem Mafic and intermediate metaplutonic rocks (Late Jurassic)--Foliated to mylonitic plutonic :laocint?ll:i:z;guatshsemblages (Winkler and others, 1981a) which young, in general, from
L um-T £ rocks, dominantly diorite, but including quartz diorite and tonalite, comprise an : ..
fhrem UmELEA s estimated 80% ofythe unit. Mineral assemblages of the diorites (<5% quartz), quartz The age of accretion into the Chugach texrane predates the Late Cretaceous
diorites (5-20% quartz), and tonalites (>20% quartz) are essentially hornblende and to Paleocene accretion of the Valdez Group that is outboard (south) of the complex,
4 BUANKISTA 61°27'17" 144953115"  Metadiorite Zircon 153+4 Wrangellia albitized plagioclase * quartz, biotite, and chlorite. Unit recrystallized and altered aTr;g [r)\fi)ztg:tehs g]:rr?l?::ti;n?ltnztnraoctiel:;:cej ?&'Tft]eer’é’n Zhﬁcicaﬁﬁgf(;Zﬁifre'afsfc'feigff'
2 BUANKIB6A 6102346" 145°00145" Metagranodiorite  Zircon 309+11 Wrangellia  Aleinikoff et al., to varying degrees with partial to complete replacement of hornblende by actinolite, the Yakutat Group. Kelp Bay Group. Uyak Complex) are discontinuously exposed in
Sphene 200-220 1988 epidote, and chlorite and of plagioclase by epidote, sericite, and calcite. Accessory th p,f h N h o] D, Ly : 'i K y exp
minerals include apatite, sphene, and zircon(?) e northern part of the Chugach terrane and in the Yakutat area to the east and west
Jemt Trondhjemite gneiss (Late Jurassic?)--Two small plutons and numerous highly deformed of the map area (Plafker and others, 1977; Jones and others, 1987; Plafker, 1987)
Fission-Track Ages # ?r%iiih 'Setrl;:?(gicercsémag(sjitig;kfvsith?g tI:feuéglc;a%ieei‘%ilti[;fg:shicr:(;cs‘s(:m‘l))tl-a ‘:Q:t'}'::';“z Jle Schist of Liberty Creek (Middle Jurassic or older)-- Regionally metamorphosed and
near tl:e Border Rpanges fault in the mag area and east :f the map al'geal near tr}lle p;)lydefc;)rmed greeﬁnsc?ls}: a[g] blueShChISl ma :,?It Zslg%long alnd ,:3 km wide al:n%
Number Ps Fossil Pi Induced Neutron Tracks Apparent Copper River. Rocks are uniformly white and consist of 75-90% plagioclase that is :h?sr;)(;rl; eexrtr;nn;:;rignntr:) (:het n?ap a‘;g:C T;\e;;a;)retlferr?tczf;ntact)v.vithnt}fet!’:n‘;v:ssl:?;?tirrlrar?e
of x106 tracks x10 tracks dose x]10 counted age pervasively albitized, and 10-25% quartz with from 0-10% muscovite + sparse epidote is the Border Ranges fauit. which is marked by a broad, near-vertical. shear zone of
grains t/em?  counted t/em” counted n/cm (Ma) and chlorite. Generally strongly foliated and (or) lineated. Primary textures strongly schistose serpentige and sfrongl deformed ul}t]ramafic }ocks The soixthern contact
modified or obliterated by intense ductile deformation and recrystallization with is the Second Lake fault. an eayst-west trending Zone of str.on Iy sheared couiit
trondhjemite bodies commonly flattened into the foliation, or into pods and lenses Kk I d 1 d . d & bb Ely umtry
4 BUANK151 612271177 144953115"  Metadiorite Apatite 6 0.315 175 4.53 1257 102 3125 42.4 + 7.0 aligned with the foliation and lineation of enclosing rocks. In local low-strain zones, rocks, si/l;pgnltlmte, anf. a terte ?.yroxen{le gn( pyrtrl)xeng %a ro. v to 2
Sphene 2 4.18 334 6.88 239 1.17 3223 48.7 + 8.4 trondhjemite crops out as dikes that clearly cut across the enclosing rocks. More than h'atl? y very m]e— 0 blme—granp; t _mo; M f( .l' m_ml,bvrareg'_ f hi m_m)
Zircon 6 6.12 1304 10.1 1075 1.17 3223 42.3 + 3.8 one generation of metatrondhjemite may be present in the unit gree[:sc 'SI ~?C'es 'gm?ﬁ ass?m) algets(epnl ?g “‘cth’tahc inglite ah‘ 1tte schists ¢ l())ntg‘
6 84APr219 61929725  144°u6'55" Muscovite-biotite  Apatite 6 0.261 127 3.8 945 9.93 3125 39.8 + 7.6 Ja Gneissic amphibolite (Late Jurassic?)--Rocks of uncertain protolith that are relatively g;’grlz’ns‘::sc}ri’r:na f:wl ;;ﬂ;ﬁfeiersn t%rcaa ?efv ;Ltimeiefgequgce 'CSO;?:-T“S ?'Lls
tonalite Zircon 5 10.5 920 171 753 1.7 3223 42.6 + 4.5 common in small areas. The rocks are imrusi.ve into the {netas;dimentary rocks in one amounts of very fine-grained blue amphibole (< 0.1 mm) that is mainlyl clroisitznaThZ
Suie with which s 5 spaially assocated, Typiealy medu 10 Coars-grained: Do Tound 4 ons_lockiey. (Wimkler and. omers 1581e, & Highly setormes
. gt S 5 5 A s : ighly r
ggge;ﬁ:zﬁi?:?;ﬁg (22;:‘;1:;?: igltzilr%::tcella;ed;?grr'nelc‘iosvailtl}z’,tE;?r(\!.esh:lr::glt’;t;(rjll?jee%i:z carbonaceous (graphiti.c?) phyllite forms pods anq irregular anastompsing layers to a
*analyses by D.L. Turner, Alaska Cooperative Geochronology Laboratory. stringers and pods ubiquitous and are characteristically locally deformed into tight few mieters g’ WillAn sume Of- the metavpleami roeks, Geovheniical dau for the
0 4 = * i metavolcanic rocks suggest an origin as N-type mid-ocean ridge basalts (Plafker and
61 Analyses by T.C. Onstott and V.L. Sisson, Sisson and Onstott, 1986. ptygmatic folds. others, 1989). These data, together with the lithology of the sequence and reli
Analyses by J.N. Aleinikoff, U.S. Geological Survey. g Metagranodiorite (Middle Pennsylvanian)--Underlies an area estimated to be <1 km? in text ’ £ tl; tavol v, 108 K hat th gyh' £ L.gu eCank relict
Analyses by C.W. Naesser, U.S. Geological Survey. a cirque just east of the Richardson Highway (map locality no. 2). Foliated extures o glme azo camcfroc s, suggest that the schist of Liberty Creek is an
metagranodiorite is a remnant of a larger pluton engulfed in younger plutonic rocks. AT s T e O basqlt low§, bueopias, yrid (ufE i inertated auglibiceous
Distribution and contact relationships are unknown. Consists of an estimated 45% and sparse‘calcareous marine se.dlmentary rocks. Sehist is ductilely deformed. Into
plagioclase, 30% quartz, 15% potassic feldspar, and 10% epidote with <1% hornblende sout}} verging chevron and isoclinal folds and sparse, younger, supgrimposed, north
altered to epidote, and accessory tourmaline, sphene, and stilpnomelane. verging fole (Nolglqberg and others, 1989). Most!y thm to “‘ed'.“'!‘ layered, but
) ) Age data--The Pennsylvanian blastomylonitic granodiorite is dated by U-Pb locally massive. Mxlhmgter-sc;a!e crepulatgd lamination is charactepstlc. Rare[y, the
Geology compiled from Winkler and others (1981a), zircon analysis at 309 + 11 Ma (no. 2, Table 1). Coeval and probably comagmatic with g‘o"sfs?b’l‘;aif.‘lvlg nge"“.’"“ ;"h‘b“s f‘}";;lp"tma’ty steuctuces suggestive Ofkb“;,“‘a 1"‘1
: : : variably metamorphosed to unmetamorphosed granodiorite, metagranite, monzonit» St tllow breccia. Dbecause ol the structural complexity and lack of marker
unpublished mapping by Wallace (1981), and mapping and sye);xite plutonps qr& Widleiy distributgd to thg east and north ingthe Chitin(; VZIIet\ horizons, the stratigraphic thickness of the sequence is unknown. Structural thickness
by R.G. Coleman (]984), G.W. Crouse (]984)’ J.S. Lull Tabl X nd th W 1l Mountains (Aleinikoff and oth 1988: Gard d others. is at least 5 km in the widest part of the outcrop belt.
) e 2. Fossils from the map area and southern Wrangell Mountains (Aleinikoff and others, ; Gardner and others, ‘Age data--Protolith for th itis broad| ined as Middl .
(]984, 1986), W.J. Nokleberg (1984), T.L. Pavhs, G.H. 1988: Plafker and others, 1989). Age data--Protolith age for the unit is broadly constrained as Middle Jurassic
The metadiorite has a Late Jurassic emplacement age of 153 + 4 Ma based on or older. Its position in the accretionary complgx 1pdlcates_only that it is probably
Pessel (1984), George Plafker (1972, 1984, 1988), R.C. U-Pb zircon analysis (no. 4, Table 1); K-Ar dates on hornblende from the dioritic and older than the less metamorphosed Upper Triassic to mid-Cretaceous McHugh
Roback (1984), V.B. Sisson (1984), and W.K. Wallace Map: N e N Fossils Identifi A tonalitic rocks in the suite yield comparable ages but with a wider spread due to Cozr&plex”to the south. Metamorphic age is inferred as Middle Jurassic based on a
(1984) Map No. Sample No. i ntifi Age partial resetting (nos. 5, 8, 18, Table 1). Early Cretaceous K-Ar ages of 110 Ma from Ar*"/Ar>” age of 186 + 1.5 Ma f{om phengite in rocks 1rxferred to be correlative in
’ 19 84APR 169 Archaeodictyomitra(?) sp. aff. A. simplex  Early Cretaceous, a granodiorite (no. 7, Table 1) in the map area and 133 Ma from a trondhjemite just ;2?,:?::;”11 Yald:z quad;angle (S'SSIO" ?’nlSl O“Slt:?"\lgiQ Plafker and otlhzers:[,_ 113891)'
Pessagno probably Hauterivian east of the map area (Winkler and others, 1981a) are tentatively interpreted as most d O1E r]oc L 4BES O or}e sample of blueschist in the map area (no. 12, Table 1)
Archaeodictyomitra(?) vulgaris to Aptian probably reset by Late Cretaceous deformation and by early Tertiary plutonism; an t:xo samples just east o the: map area (Plafker and qthers, 1989), obtained for
Pessagno however, a Cretaceous igneous event is an alternative possibility (Plafker and others, ve}:y m; %r.z:)med agd sllle?red whgle tock samples, are interpreted as re=set. The
oMf;_hisis:v_d_is;t_yJ)&iua(?) sp., 1989). Fission-track data for a metadiorite sample (no. 4, Table 1) yields closely ;inésntccohist lofel;th); Icreegerglsl,taek[ga\::']viil{n iz;re‘?;:gr:'s;létez gs;fj?a:gi‘gscl:::;dagg
. . ?Cecrops sp. imi i i ~Ens >
Base USGS topographic series: Valdez, Alaska A-4 Patulibacchium [}"i m sp. ;lg]ﬁ;)avgvisicf}?rs:g::srlz ﬁ;‘ﬁ:j 35}?%;3'55&1 (tizrgu:h3iiebgi)r;ezrllgn:l::g‘;egtzﬁ‘:ei structural position, overall lithologic and geochemical similarities, and metamorphism.
(1953), B-3 (1951), B-4 (1951), C-3 (1951), C-4 Thanarla sp. aff. I. conica Aliev of the plutonic suite in the middle to late Eocene (Plafker and others, 1989). The Roobable correlative blueschist units is distributed as small slices along the Border
(]951), D-4 (1949)' Jurassic metaplutonic rocks are coeval and comagmatic with the Chitina Valley L::gﬁireaul;;;' E:rd\;?;nlg (;tl?ers c:g;;a ;r::“?:dl;g())’(omak Island (Forbes and
Identifications by C. D. Blome, U. S. Geological Survey (written communication, 1988) batholith to the east (Plafker and Others‘ 1.989)' Late Jurassic plutonic ‘°°k§ (Jgd) of . ’ ’ ' ' ’
comparable age, that are exposed discontinuously along the southern margin of the
Peninsular terrane in the map area and to the west in the Valdez quadrangle (Winkler
and others, 1981a), may also be part of this magmatic belt. If so, the Wrangellia and
Peninsular terranes were juxtaposed by at least Late Jurassic time
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